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"The  respiratory  tract  in  man  has  a  restricted, 
response  to  attack  by  the  various  bacteria  and 
viruses  capable  of  causing  inf  lamination  of  its 
epithelium.  Whatever  the  exciting  cause,  an 
inflamed  nasal  mucosa  can  complain  only  by 
being  hyper-irritable,  swollen,  or  by  exuding 
a  surface  secretion  of'  mucus  and  leucocytes. 

The  resultant  symptoms  of  sneezing,  obstruction 
to  the  passage  of  air  and  of  catarrh  constitute 
the  range  of  response  of  the  nose  to  acute  in¬ 
flammation,  whether  the  cause  by  a  common  cold, 
or  an  influenza,  or  a  grass  pollen.  Similarly, 
the  pharynx  chiefly  complains  by  feeling  sore, 
or  dry,  or  tickling,  and  the  voice  loses  its 
tone  or  becomes  frankly  hoarse  because  of  edema 
and  hyperemia  of  the  vocal  cords.  The  trachea 
and  bronchi  complain  by  causing  cough,  and 
particularly  a  productive  cough,  and  also  fre¬ 
quently  by  a  sense  of  substernal  soreness  and 
tightness.  This  is  as  characteristic  of  the 
response  of  an  acutely  inflamed  tracheal  and 
bronchial  mucosa  as  is  the  pain  on  swallowing 
felt  from  an  inflamed  pharynx.  It  is  small 
wonder  that  the  physician  who  seeks  diagnostic 
accuracy  is  driven  to  use  anatomical  words  such 
as  rhinitis,  pharyngitis,  laryngitis,  tracheitis 
and  bronchitis  for  the  various  acute  infections 
of  the  respiratory  tract.  Unfortunately,  however, 
such  terms  are  not  accurate  as  descriptions  and 
give  no  hint  of  etiology. " 


C.H.  Stuart-Harris  (1) 


2. 


REVIEW  OF  ACUTE  RESPIRATORY  DISEASE 


The  upper  respiratory  tract  infections  have  been 
called  "common  cold",  nasopharyngitis,  acute  pharyn¬ 
gitis,  laryngitis,  grippe,  "common  respiratory  disease", 
catarrhal  fever,  "flu",  "febrile  respiratory  disease", 
"acute  respiratory  disease",  and  most  recently  "dis¬ 
abling  respiratory  disease".  This  conglomeration  of 
titles  is  indicative  of  the  dilemma  still  confronting 
the  physician  in  his  attempt  to  understand  and  treat 
this  ubiquitous  disease  process. 

In  1933,  J.H.  Paul  and  H.L.  Freese  (2),  published 
a  classical  study  on  the  epidemiology  and  bacteri¬ 
ology  of  the  "common  cold",  which  was  performed  in 
an  isolated  arctic  community.  They  chose  Spitzbergen, 
a  mountainous  arctic  archipelago  midway  between  Nor¬ 
way  and  the  North  Pole.  The  shipping  season  was 
open  for  3-5  months  each  year,  which  was  the  only 
contact  with  the  outside  world,  therefore  rendering 
this  community  complete  isolation  for  7-9  months  each 
year.  The  study  included  507  peonle  (51  women,  40 
children);  who  were  not  indigenous  to  this  area. 

A  year  long  observation  of  respiratory  disease  in 
the  town  of  Longyear  City,  Spitzbergen  revealed  that 
with  the  arrival  of  the  first  boat  of  the  shipping 
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season  there  followed  a  sudden  epidemic  which  in¬ 
volved  the  whole  community  in  a  very  short  period 
of  time.  Epidemics  were  an  annual  occurrence 
there.  The  chief  observations  noted  in  this  study 
was  that  the  "common  cold"  was  initiated  by  one 
or  more  specific,  infective  agents,  and  that  the 
disease  was  spread  by  direct  contact.  The  incu¬ 
bation  period  apneared  to  be  approximately  48 
hours.  The  clinical  course  appeared  to  vary  in 
individuals  persumably  exposed  to  the  same "virus" 
Some  people  appeared  to  have  complete  immunity, 
others  developed  what  appeared  to  be  an  immunity 
of  short  duration.  Bacteriological  cultures  of 
the  nasopharynx  appeared  to  be  the  same  as  those 
normally  found,  in  patients  in  the  temperate  zones, 
however,  the  chief  difference  was  that  staphylo¬ 
cocci  and  hemolytic  streptococci  were  virtually 
absent. 

The  difficulty  in  evaluating  symptomatology  in  the 
minor  respiratory  diseases  was  pointed  out  by 
V.A.  Volkenburgh  and  W.H.  Frost  in  1933  (3). 

"...  because  many  symptoms  refer 
to  subjective  sensations  of  dis¬ 
comfort,  which  different  patients 
describe  in  different  terms,  such 
descriptions  are  at  best  inexact. 
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Because  of  those  complexities, 
it  is  difficult  to  summarize 
the  available  data  into  statis¬ 
tical  descriptions  which  may  be 
relied  upon  to  discover  and  bring 
into  contrast  clinical  groups 
which  are  distinguished  from  each 
other,  not  bv  single  or  specific 
differences,  but  by  characteristic¬ 
ally  different  syndromes,  that  is, 
differences  in  combination,  sever¬ 
ity,  or  duration  of  symptoms.'1 


These  investigators  chose  as  their  primary  basis 
of  classification  a  few  supposedly  cardinal  features 
of  the  disease,  and  centered  their  analysis  around 
them.  Coryza,  cough,  and  sore  throat  were  the 
selected  features,  and  in  1,388  of  minor  respira¬ 
tory  diseases  seen  by  members  of  their  department 
staff,  90%  had  coryza,  67%  had  cough,  50%,  sore 
throat,  while  25%  were  confined  to  bed  with  a  gen¬ 
eral  temperature  range  of  100-102°F. ,  only  4%  mani¬ 
festing  higher  temperatures.  It  was  also  noted  that 
75%  had  combinations  of  coryza,  cough  or  sore  throat. 
The  constitutional  symptoms  were  distinctly  more 
severe  where  combinations  of  these  features  occurred, 
than  in  cases  with  coryza  alone. 


Probah  y  the  most  significant  studies  were  performed 
under  the  auspices  of  the  Commission  on  Acute  Res¬ 
piratory  Diseases,  at  Fort  Bragg,  N.C.,  under  the 
direction  of  J.H.  Dingle  (4).  It  had  been  long 
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recognised  that  new  recruits  in  the  Armed  Forces 
experienced  an  unusually  high  incidence  of  hos¬ 
pital  admission  for  respiratory  disease.  The 
study  from  October  1942  to  March  1945  revealed 
an  incidence  ratio  of  recruits  to  seasoned  per¬ 
sonnel  of  2  to  1  during  the  summer  months,  and 
10  to  1  in  the  winters.  Secondary  epidemics  were 
noted  when  large  numbers  of  entering  recruits 
arrived  after  a  peak  in  hospital  admissions  had 
occurred.  The  usual  pattern  noted  in  hospital 
admissions  for  a  given  battalion  would  be  a  moderate 
increase  in  week  #1;  followed  by  a  sharp  increase 
to  a  peak  in  weeks  #2  or  #3;  then  rapidly  sub¬ 
side,  and  usually  remain  constantly  low.  15%  to 
30%  of  the  total  strength  of  the  battalion  may  be 
admitted  in  the  first  4  weeks. 

In  this  study,  Dingle  suggested  the  following 
epidemiological  features  as  being  characteristic: 

1.  Acute  respiratory  disease  is  a  specific 
disease  due  to  a  single  or  to  a  group  of 
closely  related  agents. 

2.  Epidemics  among  new  recuits  indicated  that 
these  men  were  highly  susceptible  to  the 
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3.  The  rapid  subsidence  of  new  admissions 
during  an  epidemic  implies  some  form  of  an 

immunity  mechanism  being  developed, 

4.  The  absence  or  lower  incidence  of  the  disease 

among  seasoned  personnel  suggests  an  immun¬ 
ity  for  a  considerable  period  (??  1-2  years). 

As  for  the  etiology  of  this  disease  process, 
Dingle  considered  the  following  as  being  of  poss¬ 
ible  consequence: 

a)  Exchange  of  nasopharyngeal  flora  among 
the  new  men. 

b)  Exhaustion  from  the  arduous  physical 
training  program  to  which  recruits  are 
sub j ected. 

c)  Reactions  to  the  immunization  program. 

d)  Difficulties  in  psychological  adjust¬ 
ments  to  military  life. 

As  to  the  importance  of  the  seasons  upon  the  in¬ 
cidence,  Dingle  remarked,  "The  mechanism  of 
seasonal  effect  is  obscure  and  probably  very 
complex. f' 

The  syndrome  of  ARD  (5)  revealed  these  initial 
symptoms:  1)  feverishness,  2)  chilliness. 
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3)  loss  of  appetite,  4)  weakness.  The  first 
few  hours  were  noted  by  sneezing,  small  amount  of 
nasal  discharge,  11  dry"  throat,  and  cough  develop¬ 
ing.  Usually  within  the  next  18  hours,  the  patient 
•was  mildly  ill,  temperature  in  range  of  101°F. , 
some  non-tender  cervical  nodes  were  palpable,  nasal 
mucous  membranes  infected  and  moist,  with  some  crust¬ 
ing  of  anterior  nares.  Examination  of  the  oropharynx 
revealed  prominence  of  vessels  of  soft  palate,  some¬ 
what  hyperplastic  lymphoid  follicles  over  the  pos¬ 
terior  pharyngeal  waL 1.  The  lungs  were  usually 
clear  to  physical  examination,  and  upon  radiologi¬ 
cal  examination.  Laboratory  data  usually  revealed 
normal  hemograms,  negative  anti- streptolysin  titers, 
while  antibody  studies  for  influenza  A  and  B  with 
acute  convalescent  sera  revealed  no  titre  change. 
Bacteriological  exam  indicated  no  predominating 
organisms;  usually  Hemophilus  hemolyticus,  alpha 
streptococci,  occasionally  Hemophilus  influenzae, 
and  pneumococci  v/ould  also  be  noted  (6). 

The  course  of  the  disease  indicated  period  of 
feverishness  24-48  hours  before  onset  of  disease; 

followed  by  malaise,  and  loss  of  appetite.  Local¬ 
izing  signs  then  would  develop,  cough,  hoarseness. 
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and  sore  throat.  The  febrile  course  is  short,  with 
only  10$  of  patients  febrile  for  more  than  3  days. 
The  average  maximum  temperature  was  101°F. ,  with 
50$  of  patients  recording  below  100°F.  There  is 
rapid  clinical  improvement  with  return  of  tempera¬ 
ture  to  normal,  however,  the  cough,  and  hoarse¬ 
ness  may  persist  for  several  days. 

To  differentiate  between  the  "common  cold",  in¬ 
fluenza  A  or  B,  and  acute  respiratory  disease, 
Rammelkamp  (7),  suggests  the  following  salient 
features : 


"Common  Cold"  -  dryness,  "scratchiness" 
in  nasopharynx,  or  nose,  followed 
bynsneezing  attacks",  mouth  breath¬ 
ing  noted  to  nasal  stuffiness, 
watering  of  eyes,  serious  color¬ 
less  fluid  fron  nose;  headaches 
frequently  occur,  disease  is  self¬ 
limited. 

Acute  Resoirator-y  Disease  -  nasal  symptoms 
are  "mild",  however,  throat,  larynx, 
and  lower  respiratory  tract  are  in¬ 
volved  as  is  evidencedby  sore  throat, 
hoarseness  and  cough. 

Influenza  A  or  B  -  occurs  in  wide  spread 
epidemics,  with  specific  virus; 
patients  exhibit  extreme  prostra¬ 
tion,  flushing  of  face,  tenderness 
of  eyeballs,  and  generalized  muscu¬ 
lar  aching.  (Of  course,  atypical 

cases  of  either  or  all  of  these  en¬ 
tities  will  make  differentiation 
almost  imoossible ) . 


The  diagnosis  of  ARD  is  one  of  exclusion.  (8) 


Many  studies  on  human  volunteers  have  shown 
successful  transmisd  on  of  minor  respiratory  ill¬ 
ness  by  bacteria-free  filtrates  of  pooled  nasal 
and  pharyngeal  washings  of  patients.  (9)  These 
studies  demonstrated  the  viral  nature  of  the 
disease.  Lovelock  (10)  in  1952  studied  the  common 
cold  and  noted  a  low  incidence  of  "colds"  induced 
by  experimental  situations.  He  stated  that  "de¬ 
velopment  of  common  cold  in  man  is  determined  more 
by  susceptibility  than  by  exposure." 


With  the  advent  or  the  tissue-culture  systems,  a 
new  tool  was  afforded  the  virologist  to  demonstrate 
the  unknown  viruses  afflicting  man.  Huebner  in  1954 
noted : 


"We  assumed,  wTith  the  use  of  suit¬ 
able  tissue-culture  systems,  that 
newly  recognized  viruses  would  be¬ 
come  available  -  not  a  very  large 
assumption  in  view  of  the  stagger¬ 
ing  number  of  still  unclassified 
human  viruses  isolated  by  newly 
developed  techniques  during  the 
past  several  years.  This  back 
door  approach,  -  that  is,  the  attempt 
to  find  a  disease  to  fit  new  viruses 
by  observing  their  activity  in  the 
human  community,  -  we  believe,  has 
much  to  recommend  it."  (11) 
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A  new  agent  was  demonstrated  by  Rowe  (12)  in 
1953  in  surgically  removed  human  adenoids,  and 
grown  in  roller- tube  tissue  cultures.  Similar 
agents  were  subsequently  demonstrated  by  using 
tissue  cultures  of  human  embryonic  epithelium 
and  HeLa  cells.  Huebner  has  demonstrated  more  than 
100  strains  of  viruses,  biologically  and  serologic¬ 
ally  related  to  the  adenoid- tonsil  agents,  in  naso¬ 
pharyngeal  and  conjunctival  secretions  and  feces 
of  patients  with  undifferentiated  resoiratory 
diseases.  ( 13 ) 


This  newly  recognized  group  of  common  viruses  of 
the  respiratory  system,  the  adenoidal-pharyngeal 
conjunctival  agents  were  noted  to  have  the  follow¬ 
ing  properties : 


1.  Production  of  unique  cytopatho genic 
changes  in: 

-  human  explant  cultures  ( epithelio trophic ) 

-  HeLa  cells,  with  acid  production 

-  monkey  kidney 

-  rabbit  trachea 

2.  Apathogenic  for  laboratory  animals 

3.  Ether  resistant 

4.  Heat  labile  (56°G  for  30  min.) 

5.  Filtrable  (sintered,  glass,  Handler) 

6.  Resistant  to  antibiotics 

7.  Type- specif ic  neutralization 

8.  Group-reactive  complement-fixing  antigens 
and  antibodies  (not  type  specific) 

9.  Soluble  antigen 

(14) 
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The  existence  of  different  immunologic  types  of 
adenoidal  -  pharyngeal  -  conjunctival  viruses  be¬ 
came  apparent  to  Huebner  and  his  workers  when 
serums  from  young  infants  neutralized  some  strains 
but  not  others.  It  was  also  noted  that  anti- serums 
prepared  in  rabbits  and  antibodies  produced  in 
human  volunteers  inoculated  with  certain  strains 
neutralized  homologous  strains  but  not  others. 

After  Huebner ' s  workers  had  defined  3  sero-types, 
Hilleman  isolated  a  new  virus,  RI-67,  at  Ft.  Leonard 
Wood,  Missouri.  (15)  This  new  virus  satisfied  all 
the  important  criteria  for  inclusion  in  Huebner' s 
group,  sharing  all  the  properties  previously  listed, 
and  so  it  was  designated  the  prototype  of  Type  4. 

It  was  but  a  short  time  later  that  strains  sero¬ 
logically  identical  with  Type  4  were  characterized 
by  Huebner ' s  laboratory,  as  well  as  strains  requir¬ 
ing  the  creation  of  Type  5  and  Type  6. 

The  antibody  responses  produced  by  rabbit  immuniza¬ 
tions  and  human  infections  with  adenoidal  -  pharyn¬ 
geal  -  conjunctival  viruses  revealed  common  anti¬ 
gens  shared  almost  equally  by  all  6  serotypes.  It 
was  determined  that  10%  of  persons  infected  with  any 
given  strain  showed  a  fourfold  heterotypic  rise 
against  the  other  antigenic  types.  Type  2  appeared 
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to  have  the  broadest  antigenic  pattern,  as  90% 
of  persons  with  infections  to  the  other  5  types 
showed  a  rise  to  this  type.  Therefore,  the  comple¬ 
ment  fixation  test  is  of  very  little  value  in 
identifying  infections  due  to  particular  serotypes 
of  adenoidal  -  pharyngeal  -  conjunctival  viruses. 
However,  Huebner  has  good  evidence  that  the  re¬ 
sponses  to  the  common  antigen  are  not  produced  by 
many  other  infectious  agents,  thus  is  of  the  opinion 
that  an  easily  performed  serological  test  for  de¬ 
tecting  infections  with  viruses  of  the  adenoidal  - 
pharyngeal  -  conjunctival  group  will  be  feasible.  ( 1 6 ) 

It  is  interesting  to  note  that  Types  1  and  2  were 
recovered  almost  exclusively  from  adenoids  and  tonsils 
of  younger  children;  as  Types  5  and  6  were  also  re¬ 
covered  in  adenoidal  -  tonsillar  tissues  of  older 
patients  with  more  difficulty.  Type  3  w?as  obtained 
chiefly  from  cases  of  acute  febrile  pharyngitis  with 
conjunctivitis.  There  is  good  evidence  that  Type  3 
represents  a  prolific  cause  of  acute  respiratory  ill¬ 
ness  in  man.  Type  4  was  isolated  by  Huebner  from 
Navy  recruits  with  acute  respiratory  disease,  while 
Hilleman  and  Werner  (17)  isolated  their  HI-67  strain, 
which  is  immuno logically  identical  to  Huebner *s 
Type  4,  from  Army  recruits.  As  to  the  relative 
incidence  of  these  agents,  Huebner  noted: 
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"All  6  types  cause  frequent  in¬ 
fections  in  man,  beginning  at  an 
early  age.  Serologic  surveys  in 
the  Washington,  D.  C.  area  indicate 
that  50  per  cent  of  infants  six 
months  to  one  year  of  age  have  been 
infected  with  at  least  1  type.  By 
the  age  of  fifteen  the  average  per¬ 
son  has  had  infections  with  several 
types.  Most  persons  have  antibodies 
to  4  or  more  types  by  the  age  of 
thirty-four,  and  a  few  have  anti¬ 
bodies  against  all  6  types.  The 
amount  and  specific  kind  of  ill¬ 
nesses  produced  by  these  infections 
are  the  subject  of  intense  investi¬ 
gations.  There  is  convincing  evidence 
that  Types  3  and  4  cause  specific 
respiratory  illnesses.  Type  4  (Hilleman 
and  Werner's  HI-67  agent)  apparently 
produces  respiratory  illnesses  in 
military  personnel  described  as  acute 
respiratory  disease  and  primary  a- 
typical  pneumonia."  (18) 


As  for  epidemiology,  Hilleman  et/al  (19)  report  that 
the  human  population  appears  to  be  the  reservoir  of 
the  viruses  of  the  RI  group.  The  occurence  of  proved 
RI  disease  throughout  all  seasons  of  the  year  suggests 
that  person-to-person  contact  between  susceptibles 
and  individuals  with  clinically  apparent  or  inapparent 
ddsease  -would  be  sufficient  alone  to  maintain  the 
virus  in  human  populations.  Another  source,  which 
must  be  mentioned  is  phenomenon  of  activation  of 
"masked"  virus  in  the  respiratory  tract.  The  full 

importance  of  the  presence  of  these  viruses  in  an 
inapparent  or  latent  form  is  not  yet  appreciated. 


The  virologist  is  proceeding  at  a  rapid  pace.  The 
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production  of  a  vaccine  is  being  evaluated  at 
present.  A  preliminary  immunological  test  by 
Huebner  (20)  with  Type  3  vaccine  inactivated  by 
formaldehyde  or  by  heat,  produced  partial  but 
significant  protection.  As  yet  no  specific  thera¬ 
peutic  agent  has  been  effective.  However,  the  many 
programs  being  carried  on  at  various  laboratories 
will  provide  the  basic  knowledge  that  is  necessary 
for  the  development  of  effective  measures  to  cope 
with  this  disease  process. 
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SOME  EXPERIENCES  OF  A  COLLEGE 
HEALTH  DEPARTMENT 


-  Development  of  a  Nine-Year  Median  - 

The  leading  cause  of  admission  to  the  Yale  Infirm¬ 
ary  is  the  respiratory  tract  infection.  An  attempt 
to  evaluate  some  of  the  factors  concerning  attack- 
rates,  and  the  incident  trends  at  Yale  College  will 
be  made. 

Realizing  that  the  respiratory  tract  infections  con¬ 
stitute  a  spectrum  of  disease  entitles,  it  was 
decided  to  include  in  the  tabulations  of  the  follow¬ 
ing  data  all  cases  who  had  as  their  discharge  diag¬ 
noses  from  the  Infirmary  the  following: 

a)  Upper  respiratory  infection. 

b)  Febrile  respiratory  disease. 

c)  Grippe  or  influenza. 

d)  Acute  tonsillitis. 

ej  Acute  pharyngitis  with  or  without  exudate, 
f)  Infectious  mononucleosis. 

This  group  has  been  combined  in  this  study  under  the 
title  of  "disabling  respiratory  disease.'' 

It  has  been  a  clinical  impression  at  the  Department 
Of  University  Health  that  the  freshmen  attack-rate 

was  somewhat  higher  than  the  attack-rate  for  the 
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upper-classmen.  In  order  to  evaluate  this  im¬ 
pression,  separate  tabulations  of  the  attack- 
rates  for  these  two  groups  have  been  performed. 

The  Yale  Infirmary  records  have  been  tabulated 
from  the  1946-47  academic  year,  the  first  post-war 
year,  through  the  1954-55  academic  year.  These 
figures  will  include  only  the  undergraduate  students 
at  Yale  College,  as  it  was  felt  that  this  was  a  better 
control  group  because  of  the  more  rigid  attendance 
regulations.  Included  in  the  figures  are  the  few 
individuals  who  were  confined  at  home.  Private 
physicians  communicated  their  findings  and  diagnoses 
to  the  Department  of  University  Health. 

Figure  I  is  a  graph  depicting  a  nine-year  median  of 
the  attack-rates  per  5,000  students  for  the  freshmen 
and  upper-classmen  groups  at  Yale  College  (1946-1955). 

To  present  a  smoother  line,  a  3  week  running  average 
has  been  used  inthe  plotting.  This  is  achieved  by 
averaging  each  week’s  attack-rate  plus  the  oreceding  and 
the  following  weeks'  attack-rate. 

As  is  evident  from  this  graph,  the  peak  incidence  of 
disabling  respiratory  disease  is  during  the  winter 
term.  The  comparative  curves  do  give  credence  to  the 
impression  that  a  significant  difference  in  attack- 
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rates  does  exist  between  these  two  groups.  The  fall 
term  is  interesting  in  that  the  curves  for  the  groups 
are  somewhat  similar.  This  suggests  equal  suscepti¬ 
bility  in  both  groups  curing  this  part  of  the  year, 
and/or  a  different  etiological  agent,  a  different 
virus,  or  a  less  virulent  strain  of  the  same  organism 
that  gives  the  winter  term  peak.  The  spring  term 
curve  reveals  the  abrupt  decrease  in  the  number  of 
cases  admitted,  however,  the  freshmen  group  continues 
to  have  a  signif icantly  higher  attack-rate.  The  de¬ 
termination  of  this  nine-year  median  curve  will  now? 
allow  the  Department  of  University  Health  to  have  a 
"base-line"  for  their  evaluations  of  abnormal  peaks 
in  the  incidence  of  disabling  respiratory  disease  at 
Yale  College. 

The  compilation  of  the  nine-year  median  afforded  the 
opportunity  to  compare  the  annual  attack-rates. 

(Figure  II)  This  was  interesting  in  that  the  curves 
for  the  two  groups  from  1946-47  through  1951-52  had 
a  consistently  parallel  rising  incident  trend.  How¬ 
ever,  1952-53  sawr  a  significant  decrease  in  the  number 
of  admissions  for  disabling  respiratory  disease,  and 
the  comparative  attack-rates  for  the  two  groups  in¬ 
dicated  an  almost  equal  susceptibility.  The  following 
year,  1953-54,  the  incident-rate  was  the  lowest  for 
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the  nine-year  study.  Again,  the  attack-rates  for 
the  freshmen  had  a  slightly  lower  attack-rate. 

These  figures  were  quite  startling  to  all  concerned. 
Immediately,  all  figures  were  checked  for  errors, 
however,  the  tabulations  were  corroborated.  In  order 
to  emphasize  this  interesting  finding,  the  annual 
winter  term  attack-rates  were  also  determined  for 
comparison.  (Figure  III)  This  finding  has  raised 
many  questions  which  point  to  the  need  for  further 
study.  The  annual  attack-rate  figures  in  subse¬ 
quent  years  may  reveal  some  enlightening  trends. 

At  present,  conjecture  is  all  that  is  available  ... 
was  there  a  change  in  etiological  agent?  ...  a  new 
agent  or  a  change  in  virulence?  . . .  what  alterations 
in  susceotibility  had  occurred  in  the  student  groups? 

-  An  Analysis  of  the  1954-55  Academic  Year  - 

The  sharp  rise  in  disabling  respiratory  disease  in 
1954-55  was  magnified  by  the  abnormally  low  incident 
rate  of  1953-54,  This  led  to  the  impression  at  the 
Department  of  University  Health  that  an  epidemic 
year  was  at  hand.  Therefore,  it  was  decided  to 
gather  some  clinical  data  on  those  afflicted  with 
disabling  respiratory  disease  during  the  peak  winter 
term.  Figure  IV  is  the  plotting  of  the  weekly 
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attack-rates  for  the  1954-55  academic  year,  super¬ 
imposed  on  the  nine-year  median  attack-rate  curves 
of  Figure  I.  It  will  be  noted  that  during  the  winter 
term  for  1954-55,  there  was  a  significantly  higher 
attack-rate  during  at  least  a  three  week  period. 

This  substantiated  the  impression  of  the  Department 
of  University  Health  that  an  epidemic-rate  had 
occurred. 

The  materials  derived  for  the  clinical  study  came 
from  a  review  of  117  admissions  to  the  Yale  Infirmary. 
This  was  a  random  selection  of  every  third  admission 
that  had  as  its  final  diagnosis  either  FRD  (febrile 
resniratory  disease)  or  URI  (upper  respiratory  disease). 
The  breakdown  of  the  117  cases  reviewed  included  43 
freshmen,  and  74  upper-classmen.  The  following  tables 
reveal  the  various  aspects  of  the  clinical  course 
that  were  investigated. 

* 

-  TABLE  1  - 

(43)  (74)  (117) 

GOUGH _ FRESHMEN  UPPER- CLASSMEN  TOTALS 

Non-productive  51.1%(22)  52.7$  (39)  52.1%  (61) 

Productive  903%(  4)  5.4%  (  4)  6.8%  (  8) 


Totals 


60. 4%(26 ) 


58.01%  (43) 


•i 


, 


- 


t 
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-  TABLE 

2  - 

PHARYNGEAL 
findings  reported 

No.  of 
FRESHMEN 

No.  of 

UPPER- CLASSMEN 

slight/mild  injection 

9 

23 

moderately  injected 

11 

16 

diffusely  injected 

1 

4 

,,red,,/I,'beefy,,  injection 

8 

10 

patchy/streaking  injection  4 

3 

Totals 

35 

56 

%  positive-findings 
reported 

76.7% 

76.7% 

NASAL 

findings  reported 

TABLE  3  - 

No.  of 
FRESHMEN 

No. 
UPPER- < 

of 

CLASSMEN 

congested 

5 

5 

rhinitis 

1 

2 

” stuffy” 

9 

13 

discharging 

2 

6 

Totals 

17 

26 

%  positive-findings 

reported 

39.5% 

35 

.1% 

- 


- 
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-  TABLE  4  - 


Da^E  of  Elevated. 
TEMPERATURE 

No  •  of 

FRESHMEN 

No.  of 

UPPER- CLASSMEN 

1 

16 

38 

2 

13 

19 

3 

6 

8 

4 

1 

3 

5 

1 

0 

Totals 

37 

68 

$  with  elevated  temp. 

86.0$ 

91.9$ 

- 


. 
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-  TABLE  5  - 


Other  clinical  findings 
reported 


No.  of 
FRESHMEN 


No.  of 

UPPER- CLASSMEN 


(%) 


1.  headache 


2.  lymphpdenopathy 

3.  general  muscle  aches 

4.  rhonchi 

5.  eye  aches 

6.  chills 

7.  nausea 

8.  late  temp,  elevation 

9.  dizziness 

10.  conjunctivitis 

11.  chest  pain 

12.  diarrhea 

13.  anorexia 

14.  vomiting 

15.  rash 

16.  abdominal  pain 

17.  liver  tenderness 

18.  epistaxis 


16 

(37.1) 

27 

(36.5) 

11 

(25.6) 

22 

(29.5) 

6 

(13.9) 

13 

(17.6) 

6 

(13.9) 

8 

(10.8) 

2 

(4.7) 

5 

(6.7) 

3 

(6.9) 

4 

(5.4) 

2 

(4.7) 

4 

(5.4) 

2 

(4.7) 

4 

(5.4) 

1 

(2.3) 

4 

(5.4) 

0 

4 

(5.4) 

3 

(6.9) 

3 

(4.1) 

0 

3 

(4.1) 

0 

2 

(2.7) 

1 

(2.3) 

1 

(1*3) 

1 

(2.3) 

1 

(1.3) 

1 

(2.3) 

1 

(1.3) 

0 

1 

(1.3) 

2 

(4.7) 

0 
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It  had  been  assumed  that  the  freshmen  and  upper¬ 
classmen  had  been  subjected  to  the  same  disease 
process.  The  preceding  tabulations  substantiated 
this  assumption  very  nicely.  Therefore,  it  was  now- 
considered  permissable  to  combine  the  two  groups  of 
students,  and  thereby  utilize  the  total  number  (117) 
in  the  clinical  analysis  of  the  1954-55  winter  out¬ 
break  of  disabling  respiratory  disease. 

The  most  significant  findings  for  the  total  group 
of  cases  studied  revealed  the  following  data: 

a)  75,2%  of  the  patients  had  pharyngitis  of  some 
degree, 

b)  58.9%  of  the  patients  had  cough  present, 

c)  43.6%  of  the  patients  had  a  temperature  elevation 
of  2  days  or  more. 

The  presence  of  these  findings  in  combination  with¬ 
in  individual  patients  were  also  tabulated. 

-  TABLE  6  - 

No.  w7ith  No.  with 

cough  noted_ cough,  absent 

No.  with 

pharyngitis  present  57  31 


No.  with 

pharyngitis  absent 


14 


15 


■sir  '  '  • 


o 
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These  figures  suggest  a  strong  relationship  be¬ 
tween  cough  and  pharyngitis.  In  those  patients 
with  cough,  80.3%  had  associated  positive  pharyngeal 
findings,  and  similarly,  64,8%  of  the  patients  with 
positive  pharyngeal  findings  had  cough  noted  on 
examination.  The  role  of  these  findings  in  association 
with  an  elevated  temperature  is  more  difficult  to 
present.  The  evidence  is  far  from  being  clear-cut. 

However,  the  following  figures  (Table  7)  suggest  a 
more  significant  correlation  of  cough  with  an  elevated 
temperature  than  with  the  presence  of  pharyngitis. 


TABLE 

Total 

No. 

7  - 

No.  with  temp. 

2  or  more  days 

7° 

Gough  present 

71 

35 

49.3 

Gough  absent 

46 

16 

w 

. 

00 

Pharyngitis  present 

88 

37 

42.0 

Pharyngitis  absent 

29 

14 

48.3 

Both  findings  present 

57 

27 

47.4 

Both  findings  absent 

15 

6 

40.0 

Gough  present  - 

pharyngitis  absent 

14 

8 

57.1 

Gough  absent  - 

pharyngitis  present 

31 

10 

32.3 

25. 


An  interesting  finding  is  that  only  67  of  the  117 
admissions  reviewed  had  a  white  blood  cell  count 
performed.  This  procedure  is  only  performed  upon 
the  request  of  the  attending  physicinn.  As  only 
57.3$>  of  the  group  studied  had  this  diagnostic 
procedure  performed,  it  was  decided  to  evaluate  the 
benefits  of  the  procedure.  The  low  humber  of  requests 
suggests  the  feeling  by  the  attending  physicians  that 
this  procedure  is  of  limited  value  in  this  disease 
process.  Review  of  the  67  white  blood  cell  counts 
performed  revealed  only  12  counts  wdiich  were  10,000 
or  more.  This  low  figure  of  only  17.9$  having  an 
elevated  WBC  count  is  certainly  significant  in  a 
negative  sense. 


-  TABLE  8  - 


Clinical 

finding 

WBC  Count 
performed 

WBC  Count 
over  10,000 

Temp.  2  days  or  more 

68.6$ 

11.4% 

No  temp,  or  elevated 
less  than  2  days 

48.5% 

25.0% 

Cough  present 

57.7% 

19.5% 

Cough  absent 

56.4% 

15.3% 

Pharyngitis  present 

54.5% 

22.9% 

Pharyngitis  absent 

65.5% 

5.3% 
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The  preceding  tabulation  (Table  8)  was  an  attempt 
to  correlate  the  clinical  findings  with  the  physicians’ 
requests  for  the  performance  of  the  white  blood  cell 
count.  The  presence  of  an  elevated  temperature  of 
two  or  three  days  appears  to  have  had  a  significant 
influence.  It  is  noted  that  the  group  of  patients 
with  no  temperature  elevation  or  less  than  2  days  of 
temperature  had  a  higher  percentage  of  elevated  WBC 
counts.  The  presence  or  absence  of  cough  did  not 
influence  the  performance  or  incidence  of  elevated 
WBC  counts.  As  for  the  finding  of  pharyngitis,  it 
appears  that  it  did  not  influence  the  physician. 

The  figures  indicate  a  higher  performance  rate  £b  r 
the  WBC  count  in  the  group  without  pharyngitis. 

However,  there  is  a  four-fold  increase  in  the  number 
of  patients  with  pharyngitis  who  had  elevated  WBC 
counts.  These  paradoxical  figures  convey  the  per¬ 
plexity  of  evaluating  the  signs  and  symptoms  of  dis¬ 
abling  respiratory  disease. 


27 


SUMMARY 


1*  A  review  of  the  panorama  of  investigation 
on  the  acute  respiratory  disease  has  been  given. 

This  work  is  -progressing  at  a  most  rapid  pace. 

2.  A  nine-year  median  has  been  tabulated  for  Yale 
College.  It  is  evident  that  the  attack-rate  for 
the  freshmen  exceeds  the  upper-classmen  by  a  sig¬ 
nificant  figure.  The  variations  in  the  annual 
attack-rates  raised  many  questions.  Studies 
answering  these  questions  are  not  at  present 
possible  in  the  Department  of  University  Health. 

3.  An  analysis  is  presented  of  the  clinical  find¬ 
ings  in  117  undergraduates  who  were  confined  in  Yale 
Infirmary  with  final  diagnoses  of  FRD  (febrile 
respiratory  disease)  or  UR I  (upper  respiratory 
infection)  during  the  1954-55  winter  term.  This 
random  selection  of  43  freshmen  and  74  upper-class¬ 
men  substantiated  the  impression  that  both  groups 
suffered  from  the  same  disease  process.  The  sig¬ 
nificant  clinical  findings  were  tabulated,  and 

some  apparent  correlations  were  discussed. 
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